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Abstract 
Introduction: Hypertension is a growing problem 
among general population. In children, it is enhancing 
day by day making them prone to other health issues. 
Aim: The aim of the study is to examine the existence of 
high BP in healthy Pakistani school children and to find 
out at what level the connection of high blood pressure 
with Body Mass Index and asymptomatic proteinuria and 
haematuria. 
Methodology: 400 children from a public school were 
examined. The height, weight, blood pressure, BMI 
hematuria, proteinuria for all children were noted 
Results: 16 % children were found with pre-
hypertension and 2 % with hypertension. 6.8 % children 
were found overweight and 1.2 % obese. 16 % child 
having pre-hypertension their Body Mass Index for age 
(>25 %) was normal. 
Conclusion: In this research, the hypertension was 
correlated with the Body Mass Index and the existence of 
strong relationship between the obesity and blood 
pressure was indicated. 
Keywords: hypertension, body mass index, 
proteinuria, hematuria, children 
Introduction  
Over the period of earlier decade, it has been 
identified that there is growing cardiovascular 
morbidity and mortality in the population of 
Pakistan(Kelishadi, Childhood overweight, obesity, 
and the metabolic syndrome in developing 
countries, 2007). There is growth of deaths from 
205 percent to 13.8 % because of cardiovascular 
disease as per the demographic survey conducted in 
Pakistan (1992-2003)(Fuiano, Luciano, Pilotto, & 
Pietrobelli, 2006). The roots of cardiovascular 
health are in childhood. Comparatively, the 
hypertension is occurring at a reduced BMI in 
Asian than the people from different ethnic 
backgrounds(Bergstein, Leiser, & Andreoli, 2005). 
It has been considered by the World Health 
Organisation that the Asian children need different 
body mass index because the Asian children has 
high percentage of fat and more obesity of 
abdomen than the different ethnic groups(Khuwaja, 
Fatmi, Soomro, & Khuwaja, 2003). Recently, there 
is a growing inclination in the Body Mass Index 
among the youth has been identified in the youths 
and it also has strong relations with increased 
systolic blood pressure(Luma & Spiotta, 2006). 
The blame of this tendency is on the changes in the 
lifestyles of the teenagers like less physical 
activities, video game culture, using fast food and 
computer games are the activities of free 
time(Ghaffar, Reddy, & Singhi, 2004). 
The prevalence of overweight has been shown by 
Asian reviews about obesity which is 10 to 18 % in 
countries of South Asia (Sharif & Blank, 2010)and 
in the wealthy countries of Middle Eastern is 10 to 
30 % and in India and Pakistan the hypertension 
and prevalence of obesity in childhood in 
undervalued(Muntner, He, Cutler, Wildman, & 
Whelton, 2004). Besides the Body Mass Index, the 
disease of kidney has also been considered the 
indication for the hypertension(Jafar, Chaturvedi, 
& Hatcher, 2005). The recommendation was made 
to screen the urine of the number of schools in 
order to identify proteinuria and haematuria and 
also to find out any renal disease of chronic nature 
at its early level(Tuan, Adair, He, & Popkin, 2008). 
There is little information on the existence and 
effects of a symptomatic proteinuria and 
haematuria in the South Asian children(Kelishadi, 
Pour, & Sarraf-Zadegan, Obesity and associated 
modifiable environmental factors in Iranian 
adolescents: Isfahan Healthy Heart Program - Heart 
Health Promotion from Childhood, 2003). While 
having a school survey in Pakistan, it has been 
revealed that proteinuria is 3.3 percent and an 
important relation exists between proteinuria and 
high blood pressure(WHO expert Consultation, 
2004). The object of the study is to examine the 
existence of high BP in healthy Pakistani school 
children and to find out at what level the 
connection of high blood pressure with Body Mass 
Index and asymptomatic proteinuria and 
haematuria. 
Patients and Method 
400 children from a public school were examined. 
On a same day, blood pressure, height and weight 
of every child was measure along with haematuria 
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by dipstick in urine. The school informed the 
parents in advance with regard to the performing of 
the urine screening, weights and blood pressure 
measurements. A form was provided to the parents 
to sign and return in order to seek their consent 
with regard to the participation of their children. 
The blood pressure of every examined child was 
measured with standard procedure. Three 
measurements of the blood pressure were recorded 
by the skilled staff while keeping the children in 
sitting position and using their right arm and with 
the use of proper cuff size normal mercury 
sphygmomanometer. Upon hearing the first sound 
of the pulse the systolic BP was recorded 
(Korotkoff phase 1) and upon the loss of the sound 
of the pulse the diastolic BP was recorded 
(Korotkoff phase 5). Three recording on average 
from each child was used for analysis. The value of 
resting diastolic and/or systolic blood pressure 
between 90th and 95th percentile was defined as pre-
hypertension and according to the sex, height and 
age on the basis of US standard blood pressure 
tables if value equal to or more than the 95th 
percentile then it was defined as hypertension. 
The measurement of height was conducted without 
wearing of shoes while back facing wall with head, 
buttocks, heels and shoulders touching against the 
wall, looking straight and orbit’s lower margin and 
outer hearing meatus were horizontally 
straightened. Three average measurements were 
noted closest to 0.1 centimetres. A daily calibrated 
digital weighing scale (Tanita) was used for 
measuring the weights. Three average 
measurements were noted closest to o.1 kilogram 
for analysis. Body Mass Index (weight calculated 
in kg/height) defined the children with overweight 
as per the World Health Organisation. If the Body 
Mass Index of a child is between 25 to 30 then 
child is defined as overweight and if it is >30 then 
the child is obese. Urine dipstick for proteinuria 
and haematuria was used to analyse the urine 
samples. The manufacturer of the test strip 
provided a colour chart which corresponds with the 
colour change to show the positive reactions.  
Statistical Analysis 
There was descriptive calculation of statistics as 
standard deviation and mean for incessant variables 
and for categorical variable there were proportions. 
For the determination of the elements 
independently connected with hypertension, 
manifold logistic regression was conducted. SPSS 
version 16.0 was used for conducting all the 
analysis and p <0.05 was accepted as statistical 
significance. 
Results 
The mean age of 400 children was 13 ± 1.1 years. 
16.3 ± 3.1 kg/m2 was the mean Body Mass Index. 
69 ± 7.2 mmHg was the mean diastolic blood 
pressure and 121 ± 9 mmHg was the mean systolic 
blood pressure. The children with 79.1 % were 
identified as normotensive (blood pressure <90th 
percentile). 16 % children were found with pre-
hypertension and 2 % with hypertension. 6.8 % 
children were found overweight and 1.2 % obese. 
16 % child having pre-hypertension their Body 
Mass Index for age (>25 %) was normal. Pre-
hypertension children 26.2 % and hypertension 
children 15.1 % were among the children having 
their Body Mass Index >30 (obese)(Table 1).  
Table 1: Association of BMI with blood pressure in participants 
Systolic BP percentile 
Cut offs for BMI n(%) 
<25 25-29 >30 Total 
<90 96 (24 %) 63 (15.75 %) 24 (6 %) 183 
90-95 72 (18 %) 31 (7.75 %) 18 (4.5 %) 121 
>95 51 (12.75 %) 33 (8.25 %) 12 (3 %) 96 
Total 219 (54.75 %) 127 (31.75 %) 54 (13.5 %) 400 
 
The identification of asymptomatic proteinuria was 
5.2 % (31) and haematuria 2.1 % (8) in the 
children. The element of risk for the pre-
hypertension and hypertension are the gender of the 
child (RR 2.3 for being female 95% CI 1–4.1), 
BMI >25 (RR for BMI 25–30 = 2.5 and RR for 
BMI >30 = 4.1), age of the child (RR 1.7 95% CI 
1.1–1.9), positive urine dipstick (RR 2.2, 95% CI 
0.8–7.1) for proteinuria positive urine dipstick (RR 
= 1.2, 95% CI 0.3–8.2) for hematuria (Table 2). 
 
 
 
Table 2: Factors associated with hypertension in children 
Risk factors RR 
95 % CI for RR 
Lower Upper 
Age 1.7 1.1 1.9 
Gender 
Male 
Female 
 
1.1 
2.3 
 
1.0 
 
4.1 
BMI 
<25 
25-29 
>30 
 
1.1 
2.5 
4.1 
 
1.2 
1.0 
 
4.7 
17.0 
Proteinuria 2.2 0.8 7.1 
Hematuria 1.2 0.3 8.2 
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Discussion 
The findings of the examination conducted in urban 
school on healthy children revealed the obesity at 
1.2 % and overweight at 6.8 %. The same tendency 
has been observed in the children of China and 
Iran(Park, Choi, & Chung, 2005). However, a 
different result can be found while comparing the 
same pattern of Body Mass Index with data of 
other Western countries(Chiolero, Madeleine, 
Gabriel, Burnier, Paccaud, & Bovet, 2006). It has 
been reported that the trend occurs at very young 
age in Chine whereas in American children the 
increased Body Mass Index is fount at a late youth. 
Such change can be associated with the change in 
environment and socio-economic(Denis, She, & 
Faroqi, 2006). 
In our research, the hypertension was correlated 
with the stats of Body Mass Indexand this finding 
is like Western data that has shown, irrespective of 
ethnicity, the existence of strong relationship 
between the obesity and blood pressure. Moreover, 
our findings are supportive to the proof of systolic 
hypertension having a strong relationship with a 
positive urine dipstick for proteinuria and 
haematuria. Recently, the idea of relationship of 
changes to urine with diabetes, obesity and 
hypertension has been discussed while laying stress 
on economical and un-harmful screening 
test(Fowler, Kon, Ma, Richards, Fogo, & Hunley, 
2009). After the normalisation of Body Mass Index 
in the youth, the proteinuria is recommended to 
improve because of the obesity. Therefore, slight 
changes in the lifestyle with more physical 
activities and by avoiding restricted sodium and 
caloric eating can help to lessen the chances of 
diseases of cardiovascular at mature age(Shen, 
Chen, Chen, Xu, Li, & Liu, 2010). 
Other significant result of the study is that many 
children having normal Body Mass Index have 
high blood pressure and this is in line with the 
findings of the others. Therefore, the measurement 
of the blood pressure should not be limited to the 
children who are obese and overweight. The earlier 
indication of occult renal disease is the 
asymptomatic proteinuria and haematuria. A renal 
biopsy may be required for the main cause of 
serious illness. However, most of the work in East 
Asia especially in Japan has been done on the 
asymptomatic proteinuria, haematuria and its 
causes(Sidhu, Marwah, & Prabhjot, 2005). There 
are a very few studies from the other part of the 
Asia conducted on the long term and screening 
result of children having asymptomatic proteinuria 
and haematuria(Pearson, Mensah, & Alexander, 
2003).  
The restraint on this research is that the urine 
screening and blood pressure recording were done 
on a single event. Preferably three different 
occasions should be used for measuring blood 
pressure; this may show difference in actual 
estimate of true existence. Proteinuria and 
haematuria can be detected by the use of urine 
dipstick and it has good specificity and sensitivity 
but still there is probability of having false negative 
and false positive outcome.  
The consequences of paediatric obesity are 
underestimated. There is need of intervention 
focusing on the physical activity, behavioural 
change, nutrition and less watching TV. Diseases 
of cardiovascular tend to grow because of the 
overweight population of children and young who 
will be the overweight adults as well until and 
unless preventive and intervention policies are not 
adopted at local and national level. We sum up that 
children’s hypertension is connected with 
asymptomatic haematuria, proteinuria and obesity. 
Screening programmes for measurement of blood 
pressure, Body Mass Index, analysis of urine 
dipstick, change in life style and approaching for 
early detection of groups with mounted risk should 
be arranged for children at community base level. 
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